Molecular biology of androgen action: testosterone/dihydrotestosterone receptor and androgen 5 alpha-reductase in the human foreskin.
Receptors for testosterone (T) and dihydrotestosterone (DHT) as well as the tissue specific androgen-5 alpha-reductase (A5R) were studied in the foreskin of 52 healthy boys (ages 1-14 years), in order to gain molecular endocrinological data and information about the ontogeny and cytogeny, respectively, of androgen specific target organs. Enzyme determinations were carried out in tissue homogenates by an enzyme kinetic method for the evaluation of Km- and Vmax-values. Reactions velocities were calculated from the turn over rates of T to DHT, 5 alpha-androstane-3 alpha,17 beta-diol and 5 alpha-androstane-3,beta,17 beta-diol. The precursor (T) was used in increasing concentrations, ranging from 8 to 208 nM. Separation of reaction products was done by thin-layer chromatography and verification of specific radioactivity of metabolites by means of radio gas chromatography on capillary columns. Results of the enzyme analyses: Km = 94.9 +/- 3.5 [nM], and Vmax = 15.8 +/- 1.9 [pmol/mg.h]. Receptors were examined in the cytosolic and nuclear fractions of the tissue specimens. Saturation analyses and calculation of binding data led to specific receptors for T and DHT in the cytosolic (T: Kd = 1.56 +/- 0.12 [nM], Nmax = 122.4 +/- 11.6 [fmol/mg]; DHT: Kd = 1.9 +/- 0.1 [nM], Nmax = 493.3 +/- 77.8 [fmol/mg]) and the nuclear fractions (T: Kd = 1.43 +/- 0.13 [nM], Nmax = 28.7 +/- 3.5 [fmol/mg]; DHT: Kd = 1.37 [nM], Nmax = 196.9 +/- 22.5 [fmol/mg]), Kd-values proved to be quite homogenous (coeff. var. = 0.15-0.21), whereas maximum specific receptor binding activities (Nmax) showed age dependent fluctuations (coeff. var. = 0.35-0.45). Binding capacities of both T- and DHT-receptor, respectively, in cytosolic and nuclear fractions showed peak values in the age group 10-11 years and additional "spikes" of binding rates at age 4-5 years. It is noteworthy that Vmax-values also reached maximum levels in the latter age group. Concerning the ontogeny of the androgen receptor a change of binding properties from the cytosol to the nuclear fraction was observed with the onset of puberty. A comparison of enzyme- and receptor data lead to the theory, that subcellular hormone actions depend on interrelational regulatory mechanisms between androgen receptors (T as well as DHT) and specific enzyme systems (A5R).